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Description 

Fieid of the invention 

[0001] This invention relates to apparatus for inserting 
a foldable intraocular lens (IOL) into the eye of a patient. 

Background of the invention 

[0002] As is well known, an IOL is used to replace the 
natural lens of the human eye when the natural lens be- 
comes incapable of functioning as desired. A typical IOL 
includes an optic or lens and one or more fixation mem- 
bers for fixing the IOL in the desired position within the 
eye. 

[0003] The optic of an IOL may be constructed of 
hard, nondeformable materials such as polymethyl- 
methacrylate or of soft, deformable materials such as 
silicone based or acrylic based materials. One advan- 
tage of the deformable lOL'S is that they can be de- 
formed into a configuration which permits them to be in- 
serted through a smaller incision into the eye. 
[0004] In deforming the IOL, the optic is typically fold- 
ed in a way to cause the IOL to have smaller dimensions 
which enables it to be inserted through a smaller inci- 
sion. An IOL which is deformed by forming it into a roll 
is also folded in the sense that the roll constitutes at least 
one fold. As used herein, a folded optic, folded IOL and 
folded condition have reference to an optic which is de- 
formed in any manner, including rolling, that produces 
a fold. 

[0005] It is desirable to compactly fold a foldable IOL 
because this can minimize the length of the incision nec- 
essary to insert the folded IOL into the eye. However, 
because IOUS are very small, they are difficult to grasp 
and even more difficult to fold into an efficient, compact 
configuration of minimal dimensions. As an example of 
size, the optic of a foldable IOL may be in the neighbor- 
hood of about 5 to about 7 millimeters in diameter. 
[0006] Various devices have been proposed for use 
in inserting a foldable IOL. For example, Bartell U.S. 
Patent 4,681,102 discloses a hingeably moveable car- 
tridge which effectively facilitates the folding of a folda- 
ble IOL for insertion into the eye. In one useful embod- 
iment of such an apparatus, the cartridge includes an 
elongated injection tube having an open distal end. The 
elongated injection tube receives .the folded IOL from 
the hingeably movably portion of the cartridge. The IOL 
is passed out of the open distal end into the eye. Addi- 
tionally, International Patent Application WO 94/07436, 
to Feingold, also discloses an intraocular lens insertion 
system for inserting a foldable IOL. In particular, FIG 30 
shows a vertically beveled tip. 

[0007] Although such insertion systems are generally 
very effective, further enhancements, for example, in 
the apparent strength of the insertion system and in the 
ability of the system to control the release of the IOL into 
the eye, would be advantageous. 



Summary of Invention 

[0008] A new apparatus for surgically inserting a fold- 
able IOL into an eye has been discovered. The present 

s apparatus has sufficient strength and/or is sufficiently 
reinforced to insert a relatively tightly folded IOL through 
a small incision in the eye without breaking or bending, 
even though the injection portion or tube of the appara- 
tus is made of polymeric material. In addition, the 

to present apparatus allows the IOL to be released into the 
eye in a uniform and controlled manner, while reducing 
the risk that the IOL may become mispositioned, for ex- 
ample, flipped, during this insertion procedure. Thus, 
the need for post insertion manipulation of the IOL in the 

is eye is advantageously reduced. Moreover, the IOL may 
be loaded into the present apparatus very speedily and 
reliably. The present apparatus is straightforward in con- 
struction and can be produced and used in a number of 
forms to suit the individual needs of the surgical appli- 

20 cation involved and/or the likes and dislikes of the sur- 
geon. Using the present apparatus, the surgeon can 
easily and controllably place an IOL into the patient's 
eye through a small incision. 

[0009] Accordingly, the invention provides an inserter 
25 for inserting a foldable intraocular lens into an eye of a 
patient comprising:- 

[001 0] A load chamber having a top having an upper- 
most position and joined to said top, at least one mem- 
ber defining a first lumen, said load chamber being 
30 adapted to receive an intraocular lens and to maintain 
the intraocular lens in a folded state when the intraocular 
lens is located in said first lumen, said top extending ra- 
dially further from said first lumen than said at least one 
member; and 

35 an injection tube joined to said load chamber, de- 

fining a second lumen aligned with said first lumen, and 
being adapted to receive the folded intraocular lens from 
the first lumen, said injection tube having a proximal end 
portion, a distal end portion and an open distal end in 

40 communication with said second lumen and through 
which the folded intraocular lens from said second lu- 
men passes to be inserted into an eye, characterised in 
that said open distal end is beveled such that said open 
distal end faces towards the right when said top is at its 

45 uppermost position and said inserter is viewed directly 
from above the top with said distal end portion extending 
distally away. The inserter can comprise a hand piece 
adapted to be held in the hand of a human using the 
. inserter to insert an IOL into an eye. The handpiece can 

so include a bore having an opening adapted to receive the 
load chamber so that the proximal end portion of the in- 
jection tube is in reinforcing contact with the hand piece, 
preferably in abutting relation to the wall of the bore or 
the hand piece. The distal end portion of the injection 

55 tube extends distally of the handpiece. Using a hand- 
piece which is in reinforcing contact with the proximal 
end portion of the injection tube enhances the apparent 
strength of the injection tube. Thus, even though the in- 
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jection tube is made of a polymeric material, as is pre- 
ferred, the injection tube has sufficient apparent or rein- 
forced strength to pass a relatively tightly folded IOL 
through the second lumen thereof and into a small inci- 
sion in the eye without the injection tube breaking, burst- 
ing, or otherwise being distorted in configuration. This 
adds greatly to the usefulness and reliability of the 
present apparatus. 

[0011] The load chamber and injection tube are pref- 
erably made of polymeric material, while the hand piece 
is preferably made of a metal. 

[0012] The second lumen, defined by the injection 
tube, preferably has a smaller average cross-sectional 
area than does the first lumen. The proximal end portion 
of the injection tube has a wall thickness which is greater 
than the wall thickness of the distal end portion. This 
increased wall thickness is effective to add further addi- 
tional strength to the injection tube. The distal end por- 
tion of the injection tube can have a relatively thin wall 
thickness so that it can be inserted into the eye through 
a small incision, for example, an incision of about 3.2 or 
about 3.0 or about 2.8 mm or less. The open distal end 
of the injection tube is such that the folded IOL from the 
second lumen passes through it to be inserted into the 
eye. 

[0013] In one embodiment, the present inserters in- 
clude a push rod sized and adapted to be passed 
through the bore of the hand piece, the first lumen of the 
load chamber and at least a portion of the second lumen 
of the injection tube to facilitate or urge the passage of 
an IOL from the first lumen through the second lumen 
and into an eye. In a particularly useful embodiment, the 
hand piece and push rod include segments with mutu- 
ally engageable threads so that the push rod can be 
threaded onto the hand piece to pass the push rod 
through the bore of the hand piece. This threaded em- 
bodiment is very effective in controlling the movement 
of the folded IOL through the first and second lumens 
and into the eye. 

[0014] Thus, as defined in the claims, the present IOL 
inserters comprise a load chamber having a top, defin- 
ing a first lumen and being adapted to receive an IOL 
and to maintain the IOL in a folded state when the IOL 
is located in the first lumen; and an injection tube which 
defines a second lumen aligned with the first lumen and 
is adapted to receive the folded IOL from the first lumen. 
The injection tube has a proximal end portion, a distal 
end portion and an open distal end in communication 
with the second lumen and through which the folded IOL 
from the second lumen passes to be inserted into the 
eye. The open distal end of the injection tube is beveled 
so that the open distal end faces toward the right when 
the top of the load chamber is positioned to be the up- 
permost portion of the load chamber and the inserter is 
viewed from above. The beveling of the distal end open- 
ing is effective to reduce the size of the incision in the 
eye through which the distal end portion of the injection 
tube can pass relative to a substantially identical (for ex- 



ample, in cross-sectioned area) injection tube including 
a distal end opening which is not beveled. The generally 
right facing beveled distal end opening, described here- 
in, facilitates the passing of the IOL from the second lu- 
5 men through the open distal end so that the IOL is re- 
leased in the eye in a uniform and controlled manner, 
for example, with reduced risk of the IOL becoming mis- 
positioned, e.g. flipped, during insertion into the eye. Us- 
ing such an inserter, the IOL can be controllably and uni- 
io formly released into the eye in the desired position so 
that a reduced amount of manipulation of the IOL is re- 
quired to properly place the IOL in the eye. As noted 
above, this is advantageous to avoid additional trauma 
to the eye caused by such post-insertion manipulation. 
is [0015] The beveled distal end opening can be em- 
ployed alone or in combination with the previously de- 
scribed hand piece in reinforcing contact with the injec- 
tion tube. In addition, unless expressly stated otherwise 
or unless two or more features are mutually inconsist- 
ent, each of the features described herein can be used 
in combination with any one or more of the other fea- 
tures described herein, and all such apparatus and 
methods are within the scope of the present invention. 
[0016] As noted above, the open distal end of the in- 
jection tube is beveled, preferably at an angle of about 
30° to about 60° and more preferably at an angle of 
about 45°, relative to the longitudinal axis of the inserter. 
Such beveling has been found to advantageously re- 
duce the minimum size of incision through which the dis- 
tal end portion of the injection tube can be passed rela- 
tive to a substantially identical injection tube including 
an open distal end which is not beveled. 
[0017] In a particularly useful embodiment, the injec- 
tion tube further comprises a through slot which extends 
from the open distal end of the injection tube and termi- 
nates distally of the proximal end portion of the injection 
tube. This through slot is effective to allow for some flex- 
ibility in the distal end portion of the injection tube so that 
a smaller incision in the eye may be utilized for insertion 
of the IOL. The length of the through slot is preferably 
such as to provide such advantageous degree of flexi- 
bility while, at the same time, not compromising the in- 
tegrity of the injection tube so that the configuration and 
structural integrity of the injection tube is substantially 
maintained. In addition, the width of the through slot is 
preferably such that the fixation member or members of 
the IOL do not stick in or grab onto the through slot. 
Thus, the through slot is preferably configured so that 
the fixation member or members are passed through the 
second lumen and into the eye without grabbing onto 
the through slot. The through slot is preferably elongat- 
ed in a direction substantially parallel to the longitudinal 
axis of the inserter. With the distal end opening of the 
injection tube being beveled, the through slot intersects 
the open distal end at or near the proximal most portion 
of the open distal end. 

[001 8] The combination of a right facing beveled open 
distal end, and the through slot of the injection tube en- 
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hances the controllability of releasing the IOL into the 
eye. An inserter system including this combination of 
features has been found to reduce the risk that the IOL 
will become mispositioned in the inserter. Thus, the IOL 
is advantageously released in the eye in the desired po- 
sition or orientation so that a reduced amount of post- 
insertion manipulation of the IOL is required. 
[0019] In one embodiment of the invention, the insert- 
er further comprises a holding element, preferably ex- 
tending from the top of the load chamber, sized and 
adapted to be held in the hand of a human user of the 
inserter. This holding element is effective, for example, 
in placing the load chamber into the hand piece. 
[0020] In a very useful embodiment, the load chamber 
comprises first and second members which are move- 
able, preferably hingeably moveable, relative to each 
other to place the load chamber in an opened position 
or in a closed position. The first and second members 
are preferably sized and adapted to receive an IOL in 
an unfolded state between the first and second mem- 
bers when the load chamber is in the opened position. 
The first and second members are sized and adapted 
to fold the IOL into a folded state as at least one of the 
first and second members are moved to place the load 
chamber in the closed position. In the closed position, 
the first and second members together define at least a 
portion of the first lumen of the load chamber. 
[0021] Methods for inserting an IOL into a small inci- 
sion in the eye, for example, using the present appara- 
tus, are included within the scope of the present inven- 
tion. In general, such methods comprise placing an IOL 
in an inserter as described herein; placing the open dis- 
tal end of the injection tube at least partially into an eye; 
and causing the IOL to pass out of the open distal end 
of the injection tube and into the eye. In the event the 
load chamber includes first and second members, as 
described herein, the IOL is placed in the inserter so that 
the IOL in an unfolded state is located between the first 
and second members with the load chamber in the 
opened position. At least one of the first and second 
members is moved so as to place the load chamber in 
the closed position, thereby folding the IOL into a folded 
state. The open distal end of the injection tube is placed 
at partially into an eye and the folded IOL is caused to 
pass out of the open distal end of the injection tube and 
into the eye. 

[0022] The foldable lOL'S insertable in the eye using 
the present apparatus and methods may be of any con- 
figuration suitable to perform the desired function in the 
eye. Such lenses often include a lens body or optic 
which has optical properties in the eye. Such lens body 
is foldable as set forth herein. In many instances, the 
lens body is generally circular. However, other configu- 
rations are also useful. In addition, the lOL'S may, and 
preferably do, include at least one flexible fixation mem- 
ber which is secured or attached to the optic. This flex- 
ible fixation member acts to fix the IOL in position in the 
eye. Examples of flexible fixation members include flex- 



ible haptics which are preferably radially resilient and 
extend outwardly from the periphery of the lens body. 
Specific examples of such flexible haptics include plate 
haptics and those commonly known as J-loops and C- 
5 loops. Such haptics engage appropriate circumferential 
eye tissue adjacent the iris or within the capsular bag to 
fix the lens in position in the eye. A very useful IOL in- 
cludes a plurality of, especially two, such flexible hap- 
tics. 

w [0023] The lens body may be made of any suitable 
material such as acrylic polymers, silicone polymers, hy- 
drogel-forming polymers or other well known materials 
for foldable IOL instruction. The present inserter sys- 
tems are particularly effective with lOLs having optics 

is including silicone polymers. Preferably, the optic also in- 
cludes an ultraviolet light absorber. The flexible fixation 
member or members may be made of any suitable ma- 
terial such as poly methamethacry late, polypropylene, 
nylon, silicone polymers or other materials suitable for 

20 implantation into the eye. 

[0024] As used herein, the terms "foldable" and "de- 
formable" mean that an IOL, and in particular the lens 
body or optic of an IOL, can be temporarily reshaped so 
as to pass through a smaller incision relative to the in- 

25 cision required if the IOL was not temporarily reshaped. 
[0025] These and other aspects and advantages of 
the present invention are set forth in the following de- 
tailed description and claims, particularly when consid- 
ered in conjunction with the accompanying drawings in 

30 which like parts bear like reference numerals. 

Brief Description of the Drawings 

[0026] Fig. 1 is a front side view, in perspective, of an 
35 apparatus in accordance with the present invention with 

the load chamber in the opened position. 

[0027] Fig. 2 is a front side view, in perspective, of the 

apparatus shown in Fig. 1 with the load chamber in the 

closed position. 
40 [0028] Fig. 3 is a front side view, in perspective, of the 

apparatus shown in Fig. 2 loaded into a hand piece. 

[0029] Fig. 4 is a side view, partly in cross-section, 

taken generally along line 4-4 of Fig. 3. 

[0030] Fig. 5 is a somewhat schematic illustration 
45 showing the apparatus shown in Fig. 3, with the hand 

piece partially in cross-section, being used to insert an 

IOL into an eye. 



50 



Detailed Description of the Drawings 



[0031] Fig. 1 shows an IOL inserter, shown generally 
at 1 0, including a load chamber 1 2 and an injection tube 
14. Inserter 10 is an integrally formed, for example, 
molded, unit made of polymeric material, such as poly- 
ps propylene or the like materials. Load chamber 12 in- 
cludes a first member 16 and a second member 18 
which are secured or joined together and are hingeably 
moveable relative to each other along line 20, which is 
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parallel to the longitudinal axis 30 of inserter 10. 
[0032] Injection tube 14 includes a proximal end por- 
tion 22, a distal end portion 24 and an open distal end 
26. A reinforcing collar 28 is coincidental with the prox- 
imal end portion 22 of injection tube 14. 
[0033] Open distal end 26 is beveled at an angle of 
about 45° relative to the longitudinal axis 30 of the in- 
serter 10. 

[0034] Injection tube 14 includes a through slot 32 
which extends from the open distal end 26 distally and 
terminates prior to the proximal end portion 22 of injec- 
tion tube 14. Through slot 32 is elongated in a direction 
parallel to the longitudinal axis 30 of inserter 10. 
[0035] As shown in Fig. 1 , inserter 1 0 is in the opened 
position. In contrast, in Fig. 2, inserter 10 is shown in 
the closed position. In the closed position, the load 
chamber 1 2 includes a top 33 which is a combination of 
top surfaces 34 and 36 of first wing 38 and second wing 
40, respectively, of first member 1 6 and second member 
18, respectively. First and second wings 38 and 40 are 
effective for a human user of inserter 1 0 to hold and ma- 
nipulate the inserter 1 0 while using it, as described here- 
inafter. 

[0036] Inserter 1 0 is described in more detail with ref- 
erence to Fig. 4, which shows the inserter in combina- 
tion with hand piece 70. When used in combination with 
hand piece 70, the load chamber 12 of inserter 10 is in 
the closed position, as shown in Fig. 2. With the load 
chamber 12 in the closed position, and top 32 being the 
uppermost portion of the load chamber, open distal end 
26 of injection tube 14 is beveled at an angle of 45° rel- 
ative to the longitudinal axis 30 of the inserter 10 so that 
the open distal end is generally right facing (when the 
inserter is viewed from above). In addition, through slot 
32 intersects the open distal end 26 at the proximal most 
portion of the open distal end, as shown in Figs. 1 , 2 and 
4. 

[0037] Referring to Fig. 4, with load chamber 1 2 in the 
closed position, the load chamber defines a first lumen 
52 which is elongated in a direction parallel to the lon- 
gitudinal axis 30 of inserter 1 0. Injection tube 1 4 defines 
a distally tapering second lumen 54. The average cross- 
sectional area of second lumen 54 transverse to the lon- 
gitudinal axis 30 is smaller than or reduced relative to 
the average cross-sectional area of the first lumen 52. 
The reinforcing collar 28, which is coincidental with the 
proximal end portion 22 of injection tube 1 4, has suffi- 
cient wall thickness so that the proximal end portion of 
the injection tube has a larger or greater wall thickness 
than the distal end portion 24 of the injection tube. 
[0038] The first lumen 52 is aligned with the second 
lumen 54 so that a folded IOL in the first lumen can be 
passed directly from the first lumen into the second lu- 
men. The proximal portion 58 of the second lumen 54 
is defined by the proximal end portion 22 of the injection 
tube 14. This proximal portion 58 of second lumen 54 
has a tapering cross-sectional area transverse to the 
longitudinal axis 30 of the inserter 10, with the cross- 



sectional area decreasing in the distal direction. The ta- 
per of proximal portion 58 is more severe than the slight 
taper which exists in the distal portion 60 of the second 
lumen 54. The more severe taper in the proximal portion 
5 58 is effective to further fold the IOL as the IOL is passed 
into the second lumen 54. This further folding is advan- 
tageous because the further folded IOL can be inserted 
into the eye through a smaller incision. The reinforcing 
collar 28 and the increased wall thickness of the proxi- 
mo mal end portion 22 of injection tube 14 adds to the ap- 
parent strength of the injection tube. 
[0039] With reference to Fig. 3, inserter 10 is shown 
in combination with hand piece 70 and push rod member 
72. Hand piece 70 includes a relatively large, elongated 

*5 first through opening 74 and a relatively small, elongat- 
ed second through opening 76. Hand piece 70 includes 
a through bore 78 which extends from the proximal end 
80 to the distal end 82 of the hand piece. The proximal 
end portion 84 of hand piece 70 includes threads 86 

20 which are adapted to engage and mate with threads 88 
of the proximal segment 90 of push rod member 72. Rod 
element 92 of push rod member 72 is adapted to pass 
through bore 78, first lumen 52, second lumen 54 and 
out of open distal end 26. Hand piece 70 and push rod 

25 member 72 are made of metal, such as surgical grade 
stainless steel or the like metals. 
[0040] Inserter 10 is operated and functions as fol- 
lows. When it is desired to load an IOL into inserter 10, 
the inserter is placed, for example, manually placed, in 

30 a configuration as shown in Fig. 1. With load chamber 
1 2 in the opened position, an IOL, such as is shown gen- 
erally at 100, is placed, for example, using forceps, in 
between first and second members 16 and 18. This 
placement is such that the anterior face 1 02 of optic 1 04 

35 faces upwardly, as shown in Fig. 1 . The filament haptics 
106 and 108 of IOL 100 are located as shown in Fig. 1, 
so that the fixation members are located generally par- 
allel to, rather than transverse to, the longitudinal axis 
30. 

40 [0041] With IOL 100 placed as shown in Fig. 1, first 
and second members 16 and 18 are hingeably moved 
relative to each other, for example, by manually bringing 
first and second wings 38 and 40 together, to place the 
load chamber 12 in the closed position, as shown in Fig. 

45 2. With load chamber 1 2 in the closed position, IOL 100 
is in a folded state, that is optic 1 04 is folded. The relative 
movement of first and second members 16 and 18 to 
move the load chamber from the open position to the 
closed position is effective to fold the lens. The folded 

so IOL 100 is now located in the first lumen 52. For clarity 
sake, the folded IOL is not shown in any of Figs. 2, 3, 4 
or 5. 

[0042] With the inserter 10 configured as shown in 
Fig. 2 and folded IOL 100 located in first lumen 52, the 
55 inserter 10 is placed in association with hand piece 70, 
as shown in Fig. 3. In this configuration, the distal end 
portion 24 of injection tube 14 extends distally beyond 
the distal end 82 of hand piece 70. As shown in Fig. 4, 
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the distal portion 85 of hand piece 70 includes an inner 
wall 87 which is configured to receive reinforcing collar 
28 in abutting relation. This abutting contact between 
hand piece 70 and reinforcing collar 28 adds to the ap- 
parent strength of the injection tube 14 so that folded 
IOL 100 can be passed from the first lumen 52 into the 
second lumen 54 (so that the folded IOL 100 can be fur- 
ther folded so as to be inserted into the eye through a 
smaller incision), through the second lumen and out of 
the open distal end 26 without breaking, bursting or oth- 
erwise distorting the configuration of the injection tube. 
[0043] With inserter 10 so placed relative to hand 
piece 70, push rod member 72 is placed into the through 
bore 78 of the hand piece starting at the proximal end 
80. As threads 88 come in contact with and engage 
threads 86, the push rod member 72 is rotated, as 
shown in Fig. 5, so as to thread the push rod member 
onto the proximal end portion 84 of hand piece 70. By 
gradually moving push rod element 92 through bore 78 
of hand piece 70, the folded IOL 100 is urged to move 
from first lumen 52 into second lumen 56, through open 
distal end 26 and into the eye. 

[0044] Referring now to Fig. 5, the IOL 100 is to be 
placed in eye 120 into an area formerly occupied by the 
natural lens of the eye. Fig. 5 shows the sclera 1 22 hav- 
ing an incision through which the distal end portion 24 
of injection tube 14 is passed. Alternately, the incision 
can be made through the cornea. Distal end portion 24 
has a sufficiently small cross-section to pass into the eye 
122 through a 3.0 mm incision in the sclera 122. 
[0045] The injection tube 1 4 is manipulated within eye 
1 22 until it is positioned so that IOL 1 00 can be properly 
positioned in eye 122, that is in the anterior chamber, 
the posterior chamber, the capsular bag 124 or in the 
sulcus, after being released. Thus, the surgeon is able 
to controllably position the distal end portion 24 of injec- 
tion tube 14, with IOL 100 in the first lumen 52 of load 
chamber 1 2. Once distal end portion 24 is so positioned, 
the rod element 92 is urged distal fy, by rotating (thread- 
ing) push rod member 72 onto hand piece 70, to pass 
the IOL 100 into and through the second lumen 54, 
through the open distal end 26 of injection tube 14 and 
into the eye 1 20. The anterior face 1 02 of IOL 1 00 faces 
generally forwardly in the eye 1 20 as the IOL is released 
from the inserter 1 0. In other words, the IOL 100 passes 
through first lumen 52, second lumen 54 and open distal 
end 26 and into eye 120 without flipping or otherwise 
becoming mispositioned. Only a relatively small amount 
of, if any, post- insert ion re-positioning is needed to prop- 
erly position IOL 100 in eye 120. 
[0046] After the IOL 100 has been inserted into the 
eye, the rod element 92 is moved proximally into the in- 
jection tube 14 and the distal end portion 24 of the in- 
jection tube is removed from the eye. If needed, the IOL 
100 can be repositioned in the eye by a small, bent nee- 
dle or similar tool inserted into the same incision. The 
use of the present insertion apparatus reduces or mini- 
mizes the need for post-insertion manipulation of IOL 



100. 

[0047] Once the IOL 100 is properly positioned in eye 
120 and inserter 10 is withdrawn from the eye, the inci- 
sion in the sclera may be mended, for example, using 

s conventional techniques. After use, inserter 10 is pref- 
erably disposed of. Hand piece 70 and push rod mem- 
ber 72 can be reused, after sterilization/disinfection. 
[0048] The present IOL insertion apparatus is 
straightforward and easy to use and practice. The 

to present invention provides for an effective and control- 
led insertion of foldable lOLs into eyes. The present sys- 
tem very conveniently provides for precise positioning 
of the IOL in the eye and controlled IOL release so as 
to reduce, or even eliminate, the risk of damaging the 

75 eye as a result of IOL insertion or post surgical manip- 
ulation to properly position the IOL in the eye. 
[0049] While this invention has been described with 
respect of various specific examples and embodiments, 
it is to be understood that the invention is not limited 

20 thereto and that it can be variously practiced within the 
scope of the following claims. 
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Claims 

1. An inserter (10) for inserting a foldable intraocular 
lens (100) into an eye of a patient comprising: 

a load chamber (12) having a top (33) having 
an uppermost position and joined to said top 
(33), at least one member (16,18) defining a 
first lumen (52), said load chamber (12) being 
adapted to receive an intraocular lens (100) 
and to maintain the intraocular lens (100) in a 
folded state when the intraocular lens (100) is 
located in said first lumen (52), said top (33) ex- 
tending radially further from said first lumen • 
(52) than said at least one member (16,1 8); and 
an injection tube (14) joined to said load cham- 
ber (12), defining a second lumen (54) aligned 
with said first lumen (52), and being adapted to 
receive the folded intraocular lens (100) from 
the first lumen (52), said injection tube (14) hav- 
ing a proximal end portion (22), a distal end por- 
tion (24) and an open distal end (26) in commu- 
nication with said second lumen (54) and 
through which the folded intraocular lens (100) 
from said second lumen (54) passes to be in- 
serted into an eye, characterized in that said 
open distal end (26) is beveled such that said 
open distal end (26) faces towards the right 
when said top (33) is at its uppermost position 
and said inserter (10) is viewed directly from 
above the top (33) with said distal end portion 
(24) extending distally away. 

2. The inserter (10) of claim 1 wherein said load cham- 
ber (1 2) has a closed position and a wing (38,40) is 
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joined to and extends away from said at least one 
member (16,18) and defines said top (33) of said 
load chamber (12) with said load chamber (12) in 
the closed position. 

5 

3. The inserter (10) of claim 1 wherein said inserter 
(10) has a longitudinal axis (30) and said open distal 
end (26) is beveled at an angle in the range from 
30° to 60°. 

10 

4. The inserter (1 0) of claim 1 which further comprises 
a hand piece (70) adapted to be held in the hand of 
a human using said inserter (10), said hand piece 
(70) including an open distal end (82) and a bore 
(78) having a laterally -extending opening (74,76) ?s 
through which said load chamber (12) is received 

in said bore (78) said top (33) of said load chamber 
(12) extends outwardly from said laterally extending 
opening (74,76) and said distal end portion (24) of 
said injection tube (14) extends distally from said 20 
open distal end (82) of said hand piece (70) when 
said load chamber (1 2) is received in said bore (78). 

5. The inserter (1 0) of claim 1 which further comprises 

a hand piece (70) adapted to be held in the hand of 25 
a human using said inserter (10) to insert the in- 
traocular lens (100) into an eye, said hand piece 
(70) including a bore (78) having an open distal end 
(82) adapted to receive said load chamber (1 2) so 
that said proximal end portion (22) of said injection 30 
tube (14) is in reinforcing contact with said hand 
piece (70) and said distal end portion (24) of said 
injection tube (14) extends distally from said open 
distal end (82) of said hand piece (70). 

35 

6. The inserter (10) of claim 5 wherein said proximal 
end portion (22) of said injection tube (14) is in abut- 
ting relation to said hand piece (70). 

7. The inserter (10) of claim 5 which further comprises 40 
a push rod (72) sized and adapted to be passed 
through said bore (78), said first lumen (52) and at 
least a portion of said second lumen (54) to facilitate 

the passage of an intraocular lens (100) from said 
first lumen (52) through said second lumen (54) and 45 
into an eye. 

8. The inserter (10) of claim 1 wherein said injection 
tube (14) further comprises a through slot (32) 
which extends to said open distal end (26) and ter- so 
minates distally of said proximal end portion (22). 

9. The inserter (1 0) of claim 8 wherein said open distal 
end (26) has a proximal most portion and said 
through slot (32) intersects said open distal end (26) ss 
at or near the proximal most portion of said open 
distal end (26). 



1 0. The inserter (1 0) of claim 1 wherein said load cham- 
ber (12) comprises first and second members 
(16,18) which are moveable relative to each other 
to place said load chamber (12) in an opened posi- 
tion or in a closed position, and said first and second 
members (16,18) are sized and adapted to receive 
an intraocular lens (100) in an unfolded state be- 
tween said first and second members. (16,18) when 
said load chamber (12) is in the opened position to 
fold the intraocular lens (1 00) into a folded state as 
at least one of the first and second members (16,18) 
are moved to place said load chamber (1 2) in the 
closed position. 

11. The inserter (10) of claim 10 wherein said first and 
second members (16,18) are hingeably moveable 
relative to each other. 

12. The inserter (10) of claim 10 wherein said first and 
second members (16,18) define said first lumen 
(52) with said load chamber (12) in the closed po- 
sition. 

13. The inserter (10) of claim 11 wherein said first and 
second members (16,18) define said first lumen 
(52) with said load chamber (12) in the closed po- 
sition. 

14. The inserter (10) of claim 12 wherein first and sec- 
ond wings (38,40) are joined to an extend away 
from said first and second members (16,18), re- 
spectively, and define said top (33) of said load 
chamber (12) with said load chamber (12) in the 
closed position. 



Patentanspruche 

1. Einsetzvorrichtung zum Einsetzen einer faltbaren 
intraokularen Linse (100) in ein Auge eines Patien- 
ten, mit: 

einer Ladekammer (12), die einen Oberteil (33) 
mit einer am weitesten obenliegenden Position 
und, verbunden mit dem Oberteil (33), zumin- 
dest einen Teil (16, 18) aufweist, der einen er- 
sten Freiraum (52) bildet, wobei die Ladekam- 
mer (12) zur Aufnahme einer intraokularen Lin- 
se (100) und zum Festhalten der intraokularen 
Linse (1 00) in einem gefalteten Zustand ausge- 
bildet ist, wenn sich die intraokulare Linse (100) 
in dem ersten Freiraum (52) befindet, wobei 
sich der Oberteil (33) in Radialrichtung weiter 
von dem ersten Freiraum (52) entfernt er- 
streckt, alsderzumindesteineTeil (16, 18), und 

einem Einfuhrrohr (14), das mit der Ladekam- 
mer (12) verbunden ist, einen zweiten, mit dem 
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Auge einzusetzen, wobei das Handstuck (70) eine 
Bohrung (78) mit einem offenen auGenliegenden 
Ende (82) zur Aufnahme der Ladekammer (1 2) der- 
art einschlieGt, daG der auGenliegende Endab- 
5 schnitt (22) des Einfuhrrohres (14) in Abstutzkon- 

takt mit dem Handstuck (70) steht und der auGen- 
liegende Endabschnitt (24) des Einfuhrrohres (14) 
sich nach auGen hin aus dem offenen auGenliegen- 
den Ende (82) des Handstuckes (70) erstreckt. 

10 

6. Einsetzvorrichtung (10) nach Anspruch 5, bei der 
der innenliegende Endabschnitt (22) des Einfuhr- 
rohres (14) in Abstutzbeziehung zu dem Handstuck 
(70) steht. 

15 

7. Einsetzvorrichtung (10) nach Anspruch 5, die wei- 
terhin eine Schubstange (72) aufweist, die so be- 
messen und ausgebildet ist, daG sie durch die Boh- 
rung (78), den ersten Freiraum (52) und zumindest 

20 einen Teil des zweiten Freiraumes (54) hindurchge- 
fuhrt werden kann, um den Durchgang einer intra- 
okularen Linse (100) von dem ersten Freiraum (52) 
durch den zweiten Freiraum (54) und in ein Auge 
zu erleichtern. 

25 

8. Einsetzvorrichtung nach Anspruch 1 , bei der das 
Einfuhrrohr (14) weiterhin einen durchgehenden 
Schlitz (32) aufweist, der sich zu dem offenen au- 
Genliegenden Ende (26) hin erstreckt und an einer 

30 von dem innenliegenden Endabschnitt (22) entfem- 
ten Stelle endet. 

9. Einsetzvorrichtung (10) nach Anspruch 8, bei der 
das offene auGenliegende Ende (26) einen am wei- 

35 testen innenliegenden Abschnitt aufweist, und daG 
der durchgehende Schlitz (32) das offene auGenlie- 
gende Ende (26) an oder in der Nahe des am wei- 
testen innenliegenden Teils des offenen auGenlie- 
genden Endes (26) schneidet. 

40 

10. Einsetzvorrichtung (10) nach Anspruch 1, bei der 
die Ladekammer ( 1 2) erste und zweite Teile (16,18) 
aufweist, die relativ zueinander beweglich sind, um 
die Ladekammer (12) in eine geoffnete Stellung 

45 oder in eine geschlossene Stellung zu bringen, und 
bei der die ersten und zweiten Teile (16, 18) so be- 
messen und ausgebildet sind, daG sie eine intrao- 
kulare Linse (100) in einem ungefalteten Zustand 
zwischen den ersten und zweiten Teilen (16, 18) 

so aufnehmen, wenn sich die Ladekammer (1 2) in der 
geoffneten Stellung befindet, um die intraokulare 
Linse (100) auf einen gefalteten Zustand zu falten, 
wenn zumindest eines der ersten und zweiten Teile 
(16, 18) bewegt wird, um die Ladekammer (12) in 

55 die geschlossene Stellung zu bringen. 



ersten Freiraum (52) ausgerichteten Freiraum 
(54) bildet und zur Aufnahme der gefalteten in- 
traokularen Linse (100) von dem ersten Frei- 
raum (52) aus ausgebildet ist, wobei das Ein- 
fuhrrohr (14) einen innenliegenden Endab- 
schnitt (22), einen auGenliegenden oder freien 
Endabschnitt (24) und ein offenes auGenlie- 
gendes Ende (26) in Verbindung mit dem zwei- 
ten Freiraum (54) aufweist, durch das hindurch 
die gefaltete intraokulare Linse (100) von dem 
zweiten Freiraum (54) hindurch gelangt, um in 
ein Auge eingesetzt zu werden, dadurch ge- 
kennzeichnet, daG das offene auGenliegende 
Ende (26) so abgeschragt ist, daG das offene 
auGenliegende Ende (26) nach rechts gerichtet 
ist, wenn sich der Oberteil (33) an seiner ober- 
sten Stellung befindet und die Einsetzvorrich- 
tung (10) direkt von oberhalb des Oberteils (33) 
aus betrachtet wird, wobei sich der auGenlie- 
gende Endabschnitt (24) nach auGen hin fort- 
erstreckt. 

2. Einsetzvorrichtung (10) nach Anspruch 1, bei der 
die Ladekammer (12) eine geschlossene Stellung 
aufweist und ein Flugel (38, 40) mit dem zumindest 
einen Teil (16, 18) verbunden ist, sich von diesem 
fort erstreckt und den Oberteil (33) der Ladekam- 
mer (12) bildet, wenn sich die Ladekammer (12) in 
der geschlossenen Stellung befindet. 

3. Einsetzvorrichtung (10) nach Anspruch 1, bei der 
die Einsetzvorrichtung (10) eine Langsachse (30) 
aufweist und das offene auGenliegende Ende (26) 
unter einem Winkel abgeschragt ist, der im Bereich 
von 30° bis 60° liegt. 

4. Einsetzvorrichtung (10) nach Anspruch 1, die wei- 
terhin ein Handstuck (70) aufweist, das so ausge- 
bildet ist, daG es in der Hand eines die Einsetzvor- 
richtung (10) verwendenden Benutzers gehalten 
werden kann, wobei das Handstuck (70) ein offenes 
auGenliegendes Ende und eine Bohrung (78) mit ei- 
ner sich lateral erstreckenden Offnung (74, 76) ein- 
schlieGt, durch die hindurch die Ladekammer (12) 
in der Bohrung (78) aufgenommen wird, wobei sich 
der Oberteil (33) der Ladekammer (1 2) von der sich 
lateral erstreckenden Offnung (74, 76) aus nach au- 
Gen erstreckt und der auGenliegende Endabschnitt 
(24) des Einfuhrrohres (14) sich nach auGen hin aus 
dem offenen auGenliegenden Ende (82) des Hand- 
stuckes (70) erstreckt, wenn die Ladekammer (12) 
in der Bohrung (78) aufgenommen ist. 

5. Einsetzvorrichtung (10) nach Anspruch 1, die wei- 
terhin ein Handstuck (70) aufweist, das so ausge- 
bildet ist, daG es in der Hand eines die Einsetzvor- 
richtung (10) verwendenden Benutzers gehalten 
werden kann, um die intraokulare Linse (100) in ein 



11. Einsetzvorrichtung (10) nach Anspruch 10, bei der 
die ersten und zweiten Teile (16, 18) gelenkig be- 
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zuglich einander beweglich sind. 

12. Einsetzvorrichtung (10) nach Anspruch 10, bei der 
die ersten und zweiten Teile (16, 18) den ersten 
Freiraum (52) bilden, wenn sich die Ladekammer 5 
(12) in der geschlossenen Stellung befindet. 

13. Einsetzvorrichtung (10) nach Anspruch 11, bei der 
die ersten und zweiten Teile (16, 18) den ersten 
Freiraum (52) bilden, wenn sich die Ladekammer 10 
(12) in der geschlossenen Stellung befindet. 

14. Einsetzvorrichtung (10) nach Anspruch 12, bei der 
erste und zweite Flugel (38, 40) so verbunden sind, 
daS sie sich von den ersten bzw zweiten Teilen (16, is 
18) forterstrecken und den Oberteil (33) der Lade- 
kammer (12) bilden, wenn sich die Ladekammer 
(12) in der geschlossenen Stellung befindet. 

20 

Revendicatlons 

1 . Un appareil d'insertion (10) pour inserer une lentille 
intra-oculaire (100) pliable dans un oeil d'un patient 
comprenant: 25 

une chambre de chargement (12) ayant un 
sommet (33) comportant une position la plus 
elevee possible et reliee a ce sommet (33), au 
moins un element (16,18) definissant une pre- 30 
miere lumiere (52), cette chambre de charge- 
ment (12) etant adaptee pour recevoir une len- 
tille intra-oculaire (1 00) et pour maintenir la len- 
tille intra-oculaire (100) dans un etat plie lors- 
que la lentille intra-oculaire (100) est position- 35 
nee dans cette premiere lumiere (52), ce som- 
met (33) s'etendant radialement plus loin a par- 
tir de cette premiere lumiere (52) que cet au 
moins un element (16,18); et 
un tube d'injection (1 4) raccorde a cette cham- 40 
bre de chargement (1 2), definissant une secon- 
de lumiere (54) en alignement avec cette pre- 
miere lumiere (52), et etant adapte pour rece- 
voir la lentille intra-oculaire pliee (100) depuis 
la premiere lumiere (52), ce tube d'injection 45 
(14) comportant une partie terminale proximale 
(22), une partie terminale distale (24) et une ex- 
tremite distale (26) ouverte en communication 
avec cette seconde lumiere (54) et au travers 
de laquelle la lentille intra-oculaire pliee (100) so 
depuis cette seconde lumiere (54) passe pour 
Stre inser6e dans un oeil, caracterise en ce que 
cette extremite distale ouverte (26) est biseau- 
X6e de telle facon que I'extr6mit6 distale ouverte 
(26) est orientee vers la droite lorsque ce som- ss 
met (33) est a sa position la plus elevee et cet 
appareil d'insertion (10) est vu directement de- 
puis le dessus du sommet (33), cette partie ter- 



minale distale (24) s'ecartant distalement. 

2. L'appareil d'insertion (10) de la revendication 1 
dans lequel cette chambre de chargement (12) 
comporte une position fermee et une aile (38,40) 
est raccordee et s'ecarte depuis cet au moins un 
element (16,18) et definit ce sommet (33) de cette 
chambre de chargement (12), cette chambre de 
chargement (12) etant en position fermee. 

3. L'appareil d'insertion (10) de la revendication 1 
dans lequel cet appareil d'insertion (10) comporte 
un axe longitudinal (30) et cette extremite distale 
ouverte est biseautee selon un angle dans I'inter- 
vallede30a60°. 

4. L'appareil d'insertion (10) de la revendication 1 qui 
en outre comporte une poignee (70) adaptee pour 
etre maintenue par la main d'un etre humain utili- 
sant cet appareil d'insertion (1 0), cette poignee (70) 
comportant une extremite distale ouverte (82) ef un 
alesage (78) ayant une ouverture s'etendant latera- 
lement (74,76) au travers de laquelle la chambre de 
chargement (12) est recue dans cet alesage (78), 
ce sommet (33) de cette chambre de chargement 
(12) s'etend vers I'exterieur depuis cette ouverture 
(74,76) disposee lateralement et cette partie termi- 
nate distale (24) de ce tube d'injection (14) s'etend 
distalement depuis cette extremite distale ouverte 
(82) de cette poignee (70) lorsque cette chambre 
de chargement (12) est recue dans cet alesage 
(78). 

5. L'appareil d'insertion (10) de la revendication 1 qui 
comprend en outre une poignee (70) adaptee pour 
etre maintenue par la main d'un etre humain utili- 
sant cet appareil d'insertion (10) pour inserer la len- 
tille intra-oculaire (100) dans un oeil, cette poignee 
(70) comportant un alesage (78) ayant une extre- 
mite distale ouverte (82) adaptee pour recevoir cet- 
te chambre de chargement (1 2) de sorte que la par- 
tie terminale proximale (22) de ce tube d'injection 
(14) est en contact de renforcement avec cette poi- 
gnee (70) et cette partie terminale distale (24) de 
ce tube d'injection (14) s'etend distalement depuis 
cette extremite distale ouverte (82) de cette poi- 
gnee (70). 

6. L'appareil d'insertion (10) de la revendication 5 
dans lequel cette partie d'extremite proximale (22) 
de ce tube d'injection (14) est ajustee a cette poi- 
gnee (70). 

7. L'appareil d'insertion (10) de la revendication 5 qui 
comprend en outre une tige de poussee (72) dimen- 
sionnee et adaptee pour passer au travers de cet 
alesage (78), cette premiere lumiere (52) et au 
moins une partie de seconde lumiere (54) pour fa- 
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ciliter le passage d'une lentille intra-oculaire (100) 
depuis cette premiere lumiere (52) au travers de 
cette seconde lumiere (54) et dans un oeil. 

8. L'appareil d'insertion (10) de la revendication 1 s 
dans lequel ce tube d'injectlon (14) comprend en 
outre une f ente (32) qui s'etend vers cette extremite 
distaie ouverte (26) et se termine distalement a par- 

tir de cette partie d'extremite proximale (22). 

10 

9. L'appareil d'insertion (10) de la revendication 8 
dans lequel cette extremite distaie ouverte (26) 
comporte une partie la plus proximale et cette fente 
(32) intersecte cette extremite distaie ouverte (26) 

a ou pres de la partie la plus proximale de cette ex- is 
tremite distaie ouverte (26). 

10. L'appareil d'insertion (10) de la revendication 1 
dans lequel cette chambre de chargement (12) 
comprend un premier et second Elements (16,18) 20 
qui sont mobiles Tun par rapport a I'autre pour dis- 
poser cette chambre de chargement (12) dans une 
position ouverte ou dans une position f erm6e et ces 
premier et second 6l6ments (16,18) sont dimen- 
sionnSs et adaptes pour recevoir une lentille intra- 2S 
oculaire (100) dans un 6tat non plie entre ces pre- 
mier et second elements (16,18) lorsque cette 
chambre de chargement (12) est dans une position 
ouverte pour plier la lentille intra-oculaire (100) 
dans un etat plie lorsque au moins un de ces pre- 30 
mier et second 6l6ments (16,18) sont d6plac6s 
pour disposer cette chambre de chargement (12) 

en position fermee. 

11. L'appareil d'insertion (10) de la revendication 10 35 
dans lequel ces premier et seconde elements 
(16,18) sont mobiles Tun par rapport a I'autre au 
moyen d'une charniere. 

12. L'appareil d'insertion (10) de la revendication 10 40 
dans lequel ces premier et second Elements (16,18) 
definissent cette premiere lumiere (52), cette cham- 
bre de chargement (12) etant en position fermee. 

13. L'appareil d'insertion (11) de la revendication 11 45 
dans lequel ces premier et second elements ( 1 6, 1 8) 
definissent cette premiere lumiere (52), cette cham- 
bre de chargement (12) 6tant en position fermee. 

14. L'appareil d'insertion (10) de la revendication 12 so 
dans lequel ces premier et second ailes (38,40) 
sont relives a un endroit ecart6 de ces premier et 
second 6l6ments (16,18), respectivement, et defi- 
nissent ce sommet (33) de cette chambre de char- 
gement (12), cette chambre de chargement (12) ss 
etant en position ferm6e. 
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